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Objective: Toidentify clinical and laboratory features that differentiate dengue fever patients
from MIS-C patients and determine their outcomes. Methods: This comparative cross-
sectional study was done at a tertiary care teaching institute. We enrolled all hospitalized
children aged 1 month - 18 years and diagnosed with either MIS-C and/or dengue fever
according to WHO criteria between June and December, 2020. Clinical and laboratory
features and outcomes were recorded on a structured proforma. Results: During the study
period 34 cases of MIS-C and 83 cases of Dengue fever were enrolled. Mean age of MIS-C
cases (male, 86.3%) was 7.89 (4.61) years. MIS-C with shock was seen in 15 cases (44%),
MIS-C without shock in 17 cases (50%) and Kawasaki disease-like presentation in 2 cases
(6%). Patients of MIS-C were younger as compared to dengue fever (P=0.002). Abdominal
pain and erythematous rash were more common in dengue fever. Of the inflammatory
markers, mean C reactive protein was higher in MIS-C patients [100.2 (85.1) vs 16.9 (29.3)
mg/dL] (P<0.001). In contrast, serum ferritin levels were higher in dengue fever patients
(P=0.03). Mean hospital stay (patient days) was longer in MIS- C compared to dengue fever
(8.6 vs 6.5 days; P=0.014). Conclusions: Clinical and laboratory features can give important
clues to differentiate dengue fever and MIS-C and help initiate specific treatment.
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ultisystem inflammatory syndrome in

children (M1S-C), an inflammatory condi-

tion following severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2),
has manifestations similar to toxic shock syndrome or
Kawasaki disease [1,2]. Dengue fever can have clinical
presentations similar to MIS-C with presence of fever,
erythematousrash, vomiting, abdominal pain and develop-
ment of shock in severe cases. Correct diagnosis and
appropriate management arecritical toreducemortality in
both the conditions.

We conducted this study to identify clinical and
laboratory features that differentiate dengue fever from
MIS-C patients admitted in a tertiary care center and
determinetheir outcomes.

METHODS

Inthiscross-sectional study, weevaluated all hospitalized
children aged 1 month to 18 years diagnosed with MIS-C
and/or dengue fever admitted in the department of
pediatrics, at our center from Juneto December, 2020. All
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patient data were entered in a structured proforma.
Patientswerefollowed upttill discharge. Writteninformed
consent wastaken from all participants and the study was
approved by theinstitutional ethicscommittee.

All patients with fever for more than three days and
fulfilling the World Health Organization (WHO) criteria
for MIS-C[1] wereincluded. SARS-CoV-2 infectionwas
diagnosed by nasopharyngeal swab, rea time reverse
transcription polymerase chain reaction (RT-PCR) for
SARS-CoV-2infectionusing TRUPCR SARS-CoV-2 (3B
BLACK BIO, Kilpest IndiaLtd) and/or rapid antibody test
for SARS-CoV-2 (n=50) using Elevate Anti-SARS-CoV-2
(lgGand IgM) (Roche Diagnostics GmbH). Additionally,
history of contact witha COVID-19 (coronavirus disease
2019) positive patient was al so considered positive as per
theWHO criteria

Only confirmed case of dengue fever based on
serological evidence by IgM ELISA or by NS1 antigen
positivity were included. Patientswith dengueinfection
wereclassified into two groupsviz., denguewith warning
signs and severe dengue, according to WHO classi-
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fication [5]. Dengue antibody test for IgM detection was
done using an IgM antibody-capture enzyme-linked
immunosorbent assay (MAC-ELISA) (PanBio, Standard
DiagnosticsInc). Dengue NS1 antigen was detected with
the ELISA technique(JMitra& CoPvt Ltd).

Patients were serially monitored clinically and by
laboratory parameters and managed as per standard
guidelines. We collected demographic data; past medical
history, co-morbidities, clinical signs and symptoms,
resultsof imaging, cardiac, and laboratory testing for signs
of inflammation (elevated C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), fibrinogen, d-dimer,
ferritin, lactic acid dehydrogenase (LDH), or interleukin 6
(IL-6), elevated neutrophils, reduced lymphocytes and
low albumin) and organ involvement, at presentation and
throughout the hospital stay. Theinformation with respect
to need for respiratory and inotropi ¢ support, medications
like steroids and intravenous immune globulin (IVIG),
duration of hospital stay and survival was aso collected.
Clinical patternsof MIS-C patientsincluding thosewith or
without shock and coronary involvement wereal so noted.
Left ventricle dysfunction was graded on 2D-echo as:
normd function (EF >55%), mild dysfunction (EF 41-55%),
moderate dysfunction (EF 31-40%), and severe dysfunction
(EF <30%) [6]. The American Heart Association criteriafor
Kawasaki diseasewereused[7].

To achieveapower of 80% and alevel of significance
of 5% (two sided), for detecting atrue difference of 4 days
(7.9-3.8 days) in mean duration of hospital stay between
MIS-C and denguefever casesfrom previousstudies[3,4]
assuming apooled standard deviation of 5 days, minimum
samplesizeof 24 for each group was cal cul ated.

Satistical analysis: Comparison of quantitative variables
was done using Student t-test and Mann-Whitney U test
for independent samples for parametric and non-
parametric data, respectively. For comparing categorical
data, chi-square test was used. Kaplan—Meier analysis
was used to estimate the duration of hospital stay in the
three groups, with the end point as time of discharge.
Statistical analyses were performed using SPSS version
24.0. P<0.05was considered statistically significant.

RESULTS

Of the 34 MIS-C cases, MIS-C with shock was seenin 15
(44%) children, MIS-C without shock in 17 (50%)
children and Kawasaki like presentation in two children
(6%0). Of the 83 cases of denguefever, 51(61%) caseshad
severe dengue by WHO classification. Mean (SD) age of
children with dengue fever was 10.07 (4.43) years
comparedto MIS-C, 7.18 (4.81) years (P=0.002). MIS-C
patients had more frequent symptoms of fever,
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MIS-C AND DENGUE FEVER

conjunctival injection, swelling of hand and feet, diarrhea
and altered sensorium. Whereas, abdominal pain and
erythematous rash were more commonly noted in dengue
fever patients(Tablel). Clinica bleedingwasseenonlyin
dengue fever patients (7%). Mean (SD) hematocrit was
significantly higher in dengue fever compared to MIS-C
patients[38.6% (8.1%) vs. 29.1% (6.9%); P<0.001]. Mean
platelet count and total leukocyte count was significantly
lower in denguefever compared to MIS-C patients.

Of theinflammatory markers, mean CRPwashigherin
MIS-C patients than dengue fever patients. Mean IL-6

Table | Clinical Profile, Management and Outcome of
Children With MIS-C and DengueFever

Group MIS C Dengue
(n=34) (n=83)
Age?
05y 12(35) 12(14)
6-10y 16 (47) 35(42)
11-18y 6(18) 36(43)
Malegender 28(82) 62(75)
Sgny symptoms
Fever at admission® 34(100) 60(72)
Diarrhea® 4(12) 0
Abdominal pain® 12(35) 47 (57)
Vomiting 17 (50) 57 (69)
Erythematous rashP 9(26) 55 (66)
Swelling of hand andfeet? 10(29) 0
Respiratory distress 14 (41) 38(46)
Altered sensorium® 8(24) 6(7)
Conjunctival injection® 7(21) 0
MyalgiaP 6(18) 68(83)
Signsof capillary leak 13(398) 36 (43)
Hypotension at admission 15(44) 33(39)
Imaging
USG-moderate ascitis 10(59) 15(71)
X-ray pleural effusion 10(29) 28(34)
LV dysfunction? 7(21) 0
Management
Non-invasiveventilation 6(18) 18(22)
Mechanical ventilation? 6(18) 2(2
Inotropes 13(398) 22(27)
Platel et transfusion® 0 10(12)
Patient outcome
PICU admission 11(32) 21(25)
Discharged 31(98) 81(98)

All values in no. (%). MIS-C: multi-system inflammatory syndrome
in children associated with COVID-19; USG: ultrasonography,
IVIG: intravenous Immunoglobulin, LMWH - low molecular weight
heparin, PICU: pediatric intensive care unit. Seroids, intravenous
immunoglobulin, low molecular weight heparin and aspirin were used
in 22, 11, 8 and 8 children with MIS-C and none with dengue fever.
ap<0.01; ®P=0.001; °P<0.05.
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levels, D-dimer and fibrinogen levelswere also higher in
MIS-C patients. In contrast, mean serum ferritin levels
were higher in dengue fever patients. Left ventricular
dysfunction waspresent only in M1S-C patients(Tablel |
and Web Fig 1). Need for mechanical ventilation was
morein MIS-C cases as compared to dengue fever cases.
Intravenous immunoglobulin (IVIG) infusion, steroids,
low molecular weight heparin and aspirin were used only
inMIS-C cases(Tablel).

Kaplan-Meier survival curve with discharge as end
point showed significantly longer duration of hospital stay
in MIS-C patients [8.58 days (95% Cl 7.13 - 10.03)]
compared to dengue fever patients [6.54 days (95% Cl:
5.78-7.21)] (P=0.014) (Fig. 1).

Repeat 2D-echocardiography was done before
dischargein al patients with LV dysfunction/ Kawasaki
disease like presentation. Only two children (5.9%)
showed cardiac dysfunction, one case each with mild and
moderate dysfunction. Both the cases showed resolution
during follow-up.

DISCUSSION

The study comparestheclinical and laboratory differences
and outcomes of children hospitalized with MIS-C and
dengue fever. Patients with dengue fever were
significantly older ascomparedto MIS-C. Inflammatory

Tablell Laboratory Profileand Outcomesof Children With
MIS-C and Dengue Fever

Laboratory parameters MIS C(n=34) Dengue(n=83)
Serumvalues

CRP(mg/L)2 100 (85) 17(29)
Ferritin (ng/mL)P 2878 (5876) 6136 (6600)
D-Dimer (ng/mL)P 1619 (1313) 733(291)
Interleukin-6 ( pg/mL) 677 (1505) 11(15)
Fibrinogen (mg/dL )¢ 547 (98) 238(121)
Hemoglobin (g/dL)? 9.7(2.3) 12.9(2.7)
Leukocytecount (x10%L)2  16.6(12) 7(5.7)
Platelets (x10%L)2 173.4(134.7) 48.1(42)
AST (U/L) 524 (1633) 641 (1359)
ALT (U/L) 236 (569) 277 (531)
Albumin (g/dL)P 3(1.1) 3.5(0.8)
LV gectionfraction (%) 52(13) 60 (0)
PRISM Il score 9(8) 8(6)
Hospital stay (d) 8.1(4.1) 6.5(3.3)

Data prepented as mean (SD). MIS-C: Multi-system inflammatory
syndrome in children associated with COVID-19; CRP-C-reactive
protein; AST-aspartate transaminase; ALT-alanine transaminase; LV:
Left ventricular;PRISM score |l-Pediatric risk of mortality score.
3p<0.001;PP<0.05;°P<0.01.
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Fig. 1 Kaplan-Mayer graph showing mean duration of hospital stay in
children with dengue fever and multisystem inflammatory syndromein
children associated with COVID-19 (MIS-C).

marker levelsof CRP, IL-6, D dimer and fibrinogen were
significantly higher in MIS-C ascompared to denguefever
patients.

All studies on MIS-C have reported hyper-
inflammatory state asaprimary halmark [8,9]. The
massive release of inflammatory mediators seen with
exaggerated activation of theimmune systemissimilar to
cytokine storm syndrome[10]. It has been hypothesized
that severe dengue is also caused by a cytokine storm
inducing systemic inflammatory effects[11].

Although post-COVID MIS-C can present with lower
platelet counts but the severe thrombocytopenia (<50
x10%L ) asseenin denguefever, isnot common [8]. Also,
hemoconcentration is uncommon in MIS-C patients,
making it an important differentiating feature of dengue
fever from MIS-C. Leukopenia followed by thrombo-
cytopenia, capillary leak and hemoconcentration is very
classic and pathognomonic of denguefever.

Cornelia, et al. [12] showed presence of hyper-
ferritinemiacoul d discriminate between dengue and other
febrile diseases. Other dengue studies also found an
association between increased ferritin levels and severity
of disease[12,13]. We aso found serum ferritin levelsto
behigher in denguefever patientsthan MIS-C patients.

In the present study, most patients requiring invasive
ventilation were in M1S-C group (18%) as compared to
dengue patients (2%). Other studies have also shown
similar results. [9,14].

The differentiation between dengue fever and MIS-C
is important in contemporary times because of entirely
different management strategy for the two conditions.
Dengue fever patients being managed with aggressive
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WHAT THIS STUDY ADDS?

We provide clinical and laboratory indicators that can give clues to differentiate dengue fever from MIS-C patients.

fluid management of crystalloids and colloids with
inotropic support and platelet transfusions wherever
needed. On the other, such aggressive fluid management
in MIS-C patients would be detrimental in patients with
cardiac dysfunctionthat isoften presentin M1S-C patients
with shock. Moreover, vital role of intravenous immuno-
globulin and steroids in management of MIS-C patients
can never beoveremphasized.

The study has few limitations. Firstly, the study isan
experience from asingle center. The diagnosis of dengue
fever was based on serology in onethird of cases. Studies
have shown that COV1D-19 cases may be misdiagnosed as
dengue fever when relying on DENV IgM, which can
remain positivemonthsafter COVID-19infection[15].

To conclude, the presence of conjunctival injection,
swelling of hand and feet, diarrhea, and altered sensorium
in a febrile child with laboratory evidence of hyper-
inflammation (highly raised CRP, leukocytosis, raised D-
dimers are pointers more in favor of MIS-C. Whereas,
vomiting, myalgia and erythematous rash along with
hyperferritinemia, hemoconcentration, leukopenia and
severe thrombocytopenia are more common in dengue
fever patients.
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Web Fig. 1 Proportion with abnormal inflammatory markers among
children with multisystem inflammatory syndrome in children
associated with COVID-19 (M1S-C) and dengue fever.
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